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Table 3  Parameters of demand nodes r for relief materials at 7 = 0

P AsERCkm) | g, (0 ()| L(7) (min) | q.(7) (£B)
1 (20,85) (129,135,150) 261 130
2| (5,45) | (369,375,387) 285 370
3 | (42,15) (66,75,84) 298 76
4 (38,5) (141,153,165) 304 154
5| (95,35) | (128,135,150) 306 130
6 | (85,25) (69,75,82) 316 78
7 | (62,80) | (180,195,212) 263 190
8 (58,75) (129,135,150) 240 130
9 | (50,50) (64,75,82) 287 65
10 | (18,80) | (269,275,280) 222 270
11| (25,30) (63,69,72) 245 66
12 | (15,10) | (129,135,143) 239 137
13 | (45,65) (60,69,78) 266 70
14 | (65,20) (245,251,257) 289 249
15 | (31,52) | (165,177,186) 297 178
16 | (2,60) (39,45,52) 309 46
17 (5,5) (105,111,117) 233 112
18 | (57,29) | (119,123,138) 279 124
19| (4,18) (159,165,171) 278 166
20 | (26,35) | (296,305,308) 266 306
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Table 4 Parameters of demand nodes r for relief materials at 7 = 24

P ARRCkm) | g () () | Lo (min) | q(7) ()
21 (2,60) (24,28,32) 361 29
22| (5,5) (78,85,92) 285 85
23 | (57,29) (108,112,116) 331 111
24| (4,18) | (107,116,124) 330 115
25 | (26,35) (250,260,270) 318 263
26 | (31,52) (77,86,94) 359 87
27 | (62,80) (36,45,53) 369 44
28 | (58,75) | (213,223,234) 348 222
29 | (20,85) | (162,170,174) 352 171
30 | (18,80) (82,90,95) 326 88
31 | (72,35) (142,157,162) 233 155
32 | (50,35) | (250,257,263) 272 254
33 | (35,40) | (236,240,259) 383 235
34 | (65,55) | (119,123,132) 222 125
35 | (15,80) | (237,246,250) 223 240
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Table 5 Vehicle routes originating from distribution center I
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Fig. 2 Results of the decision made at 7 = 0
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Fuzzy dynamic location—routing problem in post-earthquake delivery of relief
materials

DAI Ying', MA Zu5un', ZHU Daodi’, FANG Tao'

1. Institute for Logistics and Emergency Management, School of Economics and Management, Southwest Jiao—
tong University, Chengdu 610031, China;

2. Antai College of Economics and Management, Shanghai Jiao Tong University, Shanghai 200052, China

Abstract: Optimizing the delivery system for post-earthquake relief materials is an important way to enhance

its operational performance. From the view point of integrated optimization, the joint decision problem of loca—

ting distribution centers and scheduling routes of delivery vehicles was studied. A chance-constrained program—

ming model for the fuzzy dynamic location+outing problem was developed by considering the following charac—

teristics: fuzzy and dynamic demand of relief materials, time window constraints, dynamic rehabilitation of af—

fected road networks, heterogeneous capacitated delivery vehicles, and split deliveries. The goal is to mini-

mize the total time in delivering relief materials to all affected areas. A two-phase heuristic algorithm was pro—

posed to solve the model. Finally, the feasibility and validity of the model and algorithm was demonstrated by

a numerical example.

Key words: earthquake disasters; relief materials; location—routing problem; fuzzy demand; dynamic deci-
sion; heuristic algorithm

(4555 59 )

State Statistical Bureau’ s report. Compared with the traditional forecasting methods, the model also has the

predictive power for a certain turning point.

Key words: web search data; CPI forecasting; consumer price index; co-integration analysis; turning

point forecasting
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